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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
November 15, 2007, has been entered. 

In the remarks filed on November 15, 2007, Applicant states on page 7: 

"Please note that new claims 16-19 correspond to withdrawn claims 8-11. Withdrawn claims 8-11 
also belong to Species I according to page 2 of the restriction requirement, and claims 8-1 1 were 
erroneously not elected. However, new claim 16 (corresponding to withdrawn claim 8) is slightly 
different from the withdrawn claim 8 because the term "the upper or lower surface of" has been 
added. No new matter is added." 

The Office acknowledges that claims 16-19 read on the elected species of FIGs. 
5-9, and thus, the new claims will examined in this Office Action. Accordingly, 
withdrawn claims 8-11, which correspond to claims 16-19, should be cancelled. 
Furthermore, note that claims 5 and 6, which were previously examined, are directed to 
the species of FIG. 10, and not the elected species of FIGs. 5-9. Thereby, claims 5 and 
6 will be withdrawn from further consideration, because they are drawn to a non-elected 
invention. Thus, claims 1-4 and 15-19 are given full consideration in this Office Action. 
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Claim Objections 

2. Claims 1 and 15 are objected to because of the following informalities: 

In lines 5-6 of claim 1 , the limitations of "one main face of said semiconductor 
chip" and "the other main face of said semiconductor chip," respectively, should be 
amended to "a lower surface of the semiconductor chip" and "an upper surface of said 
semiconductor chip," in order to clarify the sides of the semiconductor chip that the 
Applicant is claiming. 

In lines 2-3 of claim 1 5, the limitation of "the one main face of said semiconductor 
chip" should be amended to "the lower surface of said semiconductor chip." 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-4 and 15-19 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In lines 7-8 of claim 1 , the limitation of " a heat conducting member coming in 
contact with a part of the other main face of said semiconductor chip and releasing heat 
directly from said semiconductor chip without by way of said base material," is unclear 
and ambiguous because the phrase "without by way of said base material." Is the 
Applicant claiming that the heat conducting member releases the heat generated from 
the semiconductor chip without using the base material? Or is the Applicant claiming 
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that heat generated from the chip is not released through the base material? Note, in 
the specification on page 6, line 2-3, Applicant states: "the amount of heat transmitted 
to the external connection terminal is small." The connection terminal, as described by 
the Applicant, is a part of the base material, and thus, according to Applicant's 
specification, the base material is used to release at least some heat from the 
semiconductor chip. For examination purposes, lines 6-8 of claim 1 , will be interpreted 
as: "a heat conducting member coming in contact with a part of an upper surface of said 
semiconductor chip and releasing heat directly from said semiconductor chip." Claims 
2-4 and 15-19 depend from claim 1 , and thus, are also rejected for the same reasons. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 15, 16, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lin (US 6,184,580) in view of Litwin (US 6,507,047). 

With respect to claim 1, and as best interpreted by the Office, Lin teaches a 
semiconductor apparatus (FIGs. 3-4) comprising: 

a semiconductor chip (20, FIG. 3; col. 3: In. 58); 
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a base material (36, FIG. 3; col. 3: Ins. 62-64) made of an electrically conductive 
material and electrically connected (through wires 25 and 27) to a part of a lower 
surface (21) of said semiconductor chip (20); 

a heat conducting member (26, FIG. 3; col. 3: In. 62) coming in contact with a 
part of an upper surface (24) of said semiconductor chip (20) and releasing heat directly 
from said semiconductor chip (col. 5: Ins. 8-19); 

an encapsulating material (28, FIG. 3; col. 4: Ins. 56-62) for encapsulating said 
semiconductor chip (20) and said heat conducting member (26); 

wherein a part (34, FIG. 4; col. 4: Ins. 13-14) of said base material (36) is 
extruded outside said encapsulating material (28) and works as an external connection 
terminal (34, FIG. 4); 

wherein a first intermediate member (30, FIG. 3) made of an electrically 
conductive material (col. 5: Ins. 38-41, col. 6: Ins. 25-26) and a second intermediate 
member (mold 28 provided between base material 36 and chip 20) made of a 
material having lower heat conductivity (col. 4: Ins. 61-62) than said first intermediate 
member (first intermediate member 30 is made of copper or aluminum while 
second intermediate member is made of epoxy resin) are provided between said 
base material (36) and said semiconductor chip (20, FIG. 3). 

Thus, Lin teaches all the limitations of the claim with the exception of disclosing: 
wherein the semiconductor chip includes a power semiconductor device constructed by 
using wide band gap semiconductor. 
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However, Litwin discloses semiconductor chips containing power transistors 
constructed by using wide band gap semiconductor material (SiC) (col. 1: Ins. 35-67). 
Litwin discloses that transistors based on silicon carbide, which is a well known wide 
bandgap semiconductor, are another alternative to transistors based on Si or GaAs for 
power applications at high frequencies. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the semiconductor chip of Lin to include wide band gap 
semiconductor devices, as taught by Litwin, because semiconductor devices based on 
silicon carbide (SiC) are capable of handling high power densities and can operate at 
high temperatures, thus improving the speed, reliability and performance of 
semiconductor chips (col. 2: Ins. 1-10). 

With respect to claim 2, Lin and Litwin teach the semiconductor apparatus of 
claim 1 , as set forth above. Regarding the limitation, "wherein said power 
semiconductor device has a region where a current passes at a current density of 50 
A/cm 2 or more," Applicant has not shown such a claimed range to be critical and thus, 
absent evidence of disclosure of critical ity for the range giving unexpected results, it is 
not inventive to discover optimal or workable ranges by routine experimentation. See In 
reAller, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to form a 
power semiconductor device with a current density as claimed because such current 
densities are common in high power applications. 
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With respect to claim 3, Lin and Litwin teach the semiconductor apparatus of 
claim 1 or 2, as set forth above. Furthermore, Lin teaches wherein said encapsulating 
material (28, FIG. 3) is made of resin (col. 4: Ins. 60-62), and said heat conducting 
member (26, FIG. 3) is exposed from said encapsulating material (28). 

With respect to claim 15, Lin and Litwin teach the semiconductor apparatus of 
claim 1, as set forth above. Furthermore, Lin teaches wherein another heat conducting 
member (42, FIG. 3) is in direct contact with the lower face (21) of said semiconductor 
chip (20). 

With respect to claim 16, Lin and Litwin teach wherein a contact area (23, 
FIG.3) between said semiconductor chip (20) and said base material (36) is smaller 
than a half of an area of the upper or lower surface of said semiconductor chip (20). 

With respect to claim 18, Lin and Litwin teach the semiconductor apparatus of 
claim 1 , as set forth above. Furthermore, Lin teaches wherein said external connection 
terminal (34, FIG. 4) of said base material (36) is constructed to be mounted on a print 
wiring board (60; col. 4: Ins. 19-21). 

With respect to claim 19, Lin and Litwin teach the semiconductor apparatus of 
claim 1, as set forth above. Furthermore, Litwin teaches wherein said wide band gap 
semiconductor is SiC (col. 1: Ins. 63-66). 

5. Claims 4 and 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin (US 6,184,580) and Litwin (US 6,507,047), as applied to claim 3 above, and further 
in view of Huang (US 2001/0045644). 
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With respect to claim 4, Lin and Litwin teach the all the limitations of the 
claim, as set forth above in claim 3, with the exception of disclosing: the apparatus 
further comprising a radiation fin that is in contact with said heat conducting member 
and is extruded outside said encapsulating material. 

However, Huang teaches a semiconductor package wherein a radiation fin (260, 
FIG. 5) is in contact with a heat conducting member (210) and is extruded outside an 
encapsulating material (242, FIG. 5; U [0026]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the teaching of Huang into the device of Lin and 
Litwin, thus adding a radiation fin to the apparatus, for the disclosed intended purpose 
of further improving the heat-dissipating effect fl| [0026]). 

With respect to claim 17, Lin and Litwin do no disclose wherein: "said power 
semiconductor device is a vertical element, and said semiconductor apparatus further 
comprises another semiconductor chip that is stacked on said semiconductor chip and a 
part of which is connected to said base material." However, Huang teaches wherein a 
semiconductor apparatus comprises two semiconductor chips (330, 340; FIG. 7) 
stacked on each other and electrically connected to a base material (320). Regarding 
the limitation of wherein said power semiconductor device is a vertical element, note 
that vertical type transistors are well known and conventional in power semiconductor 
devices ( US 2002/0140067: U [0005]). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate the teaching of Huang 
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into the device of Lin and Litwin, thus providing a stacked-chip package, which 
increases the functionally of the device without increasing the size of the package. 

Response to Arguments 

6. Applicant's arguments with November 15, 2007, have been considered but are 
not persuasive. 

Applicant argues that projection 30 is not an intermediate member because it is 
not provided between said base material and said semiconductor chip. The argument is 
not persuasive, because FIGs. 3 and 4 clearly show that the structure 30 is provided 
between the base material 36 and the semiconductor chip 20. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ABUL KALAM whose telephone number is (571)272- 
8346. The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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